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(54) OXYGEN PERMSELECTIVE FILM AND CELL USING THE FILM 

(57)Abstract: 

PURPOSE: To obtain an oxygen permselective film 
capable of preventing going out or in of water vapor 
and penetration of carbon dioxide by a method 
wherein a solution of an oxygen transporting carrier 
enveloping a metallic complex reversely bonded to 
oxygen is made into a film under a state wherein a 
dispersion liquid dispersed in an solute which is 
hydrophobic and slow in dissolving speed of carbon 
dioxide gels. 

CONSTITUTION: In an oxygen permselective film A 
applied to an air cell or the like equipped with a gas 
dispersion electrode using oxygen as an active 
material, the film is made by impregnating a through 
hole 12a of a porous layer 12 of a porous support film 

1 consisting of a basic film 1 1 and the porous layer 12 with a fluid dispersion 2. Then, after 
a dispersed oxygen transporting carrier solution adsorbs oxygen selectively in the fluid 
dispersion 2, oxygen is dispersed in the fluid dispersion 2 to detach or attach oxygen, and 
oxygen is made to permeate selectively the film. The fluid dispersion 2 is adjusted by 
dispersing the oxygen transporting carrier solution enveloping a metallic complex 
unusually reversibly bonded to oxygen into a solution which is hydrophobic and slow in 
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dissolving speed of carbon dioxide, and a film is made in a gel state by a gelling agent 
swelled by the solute. 
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♦NOTICES* 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Oxygen permselective membrane characterized by film-izing the dispersion liquid which it 
is [ dispersion liquid ] hydrophobicity and distributed the solution of the oxygen transporter 
containing the metal complex which considers specific and reversible association as oxygen in the 
medium with the slow dissolution rate of a carbon dioxide. 

[Claim 2] Oxygen permselective membrane according to claim 1 which film-ized dispersion liquid 
in the condition of having gelled with the gelling agent swollen by the medium. 
[Claim 3] Oxygen permselective membrane characterized by film-izing the oxygen resolvent which . 
dissolves oxygen alternatively in the state of gel. 

[Claim 4] Oxygen permselective membrane according to claim 3 which gelled the oxygen resolvent 
with absorptivity resin. 

[Claim 5] The cell characterized by making oxygen permselective membrane according to claim 1 to 
4 intervene between this gas diffusion electrode and an air introduction hole while preparing the gas 
diffusion electrode which uses oxygen as an active material along with the above-mentioned air 
introduction hole in the cell container which has the air introduction hole which leads to the open air. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the oxygen permselective membrane which has the 
function which penetrates oxygen gas alternatively, and cells using it, such as an air cell and a fuel 
cell. 
[0002] 

[Description of the Prior Art] Generally in the cell equipped with the gas diffusion electrode which 
uses oxygen, such as the above-mentioned air cell and a fuel cell, for an active material, using the 
oxygen in the air which prepared the air introduction hole which leads to the open air, and was 
adopted from here for a cell container as an active material is performed. Although many properties 
of the above-mentioned cell, such as internal resistance of a cell and a discharge property, are stable 
in extent with which practical use is presented, the much more stability and reinforcement are 
desired and the development to reinforcement is continued. 

[0003] for example, fluctuation of the concentration of the electrolytic solution in a cell by a steam 
going in and out from the introduction hole of air, as for the conventional cell, and the volume — or 
there is a possibility by absorption of the carbon dioxide which invaded from the introduction hole of 
the above-mentioned air that degradation of the electrolytic solution etc. may arise. For example, as a 
result of this electrolytic solution's incorporating external moisture and producing a concentration 
fall and cubical expansion if relative humidity is higher than 45 - 59% when the potassium- 
hydroxide water solution whose concentration is about 30 - 35% is used as the electrolytic solution, 
there is a possibility may produce discharge performance degradation, the leakage of the electrolytic 
solution, etc., when relative humidity is conversely lower than the above-mentioned range, 
evaporation of the electrolytic solution starts and there is a possibility may produce increase, 
discharge performance degradation, etc. of internal resistance. 

[0004] Moreover, if the above-mentioned potassium-hydroxide water solution absorbs a carbon 
dioxide, since deterioration of the electrolytic solution will start by the reaction of 2 KOH+C02 - 
>K2 C03 and the discharge engine performance will no longer be obtained, the life of a cell 
becomes short. Although to prepare the steam selective-absorption layer which absorbs a steam 
alternatively in the introduction hole of the air of a cell container, and to delay the transmission rate 
of a steam to it as this cure was tried, this steam selective-absorption layer had the problem that the 
capacity which absorbs a steam will be lost quickly, when the saturation state was reached. 
Moreover, invasion of a carbon dioxide was not able to be prevented by this approach. 
[0005] Although a liquid spill is arranging paper, a nonwoven fabric, etc. and could be controlled to 
some extent to the air introduction hole of a cell container, there was no effectiveness of preventing 
receipts and payments of a steam and invasion of a carbon dioxide in these things. Although making 
an air intake extremely small and controlling receipts and payments of a steam and invasion of a 
carbon dioxide was also examined, since it was restricted to the amount of supply of oxygen in this 
case, there was a problem that the discharge engine performance fell victim. Moreover, by the 
above-mentioned approach, since neither receipts and payments of a steam nor invasion of a carbon 
dioxide could be prevented completely, many properties of a cell destabilized and it did not become 
fundamental solution of the problem that a life becomes short. And so, when the liquid spill by 
cubical expansion arose, the air intake was blockaded and there was also a problem that the 
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discharge engine performance was no longer obtained. 

[0006] In order to incorporate oxygen in a cell container, preventing completely receipts and 
payments of a steam, and invasion of a carbon dioxide, the film which penetrates oxygen more 
preferentially than a steam and a carbon dioxide was required. However, generally, since the gas 
transmission rate of organic materials, such as a macromolecule, was in the inclination for the 
transmission rate of a steam or a carbon dioxide to be higher than the transmission rate of oxygen, 
development of the film which makes oxygen penetrate preferentially as compared with a steam or a 
carbon dioxide was not easy. 

[0007] The hemoglobin contained in blood is excellent in the capacity which combines oxygen. For 
example, lg hemoglobin combines 1.34ml oxygen under 37 degrees C and the conditions of 
atmospheric pressure. And although the above-mentioned hemoglobin combines oxygen about 100% - 
in the high place of oxygen tension, once^ partial pressure falls and oxygen begins to carry out 
desorption, it has the property of emitting oxygen quickly. 

[0008] Then, using the oxygen transporter containing the metal complex which considers specific 
and reversible association as oxygen which imitated the above-mentioned hemoglobin was 
examined. There is the so-called liquid membrane which the porosity supporting lamella was 
infiltrated and film-ized the solution which dissolved the above-mentioned oxygen transporter in the 
suitable solvent to the thing typical as oxygen permselective membrane which used oxygen 
transporter. 

[0009] However, in the above-mentioned liquid membrane, since a hydrophilic property was given 
to a porosity supporting lamella in order to infiltrate the above-mentioned solution good while the 
solvent which may dissolve oxygen transporter good is limited to the thing of hydrophilic properties, 
such as ethylene glycol, this liquid membrane had the problem that the effectiveness of preventing 
receipts and payments of a steam was inadequate. Moreover, since the dissolution rate of a carbon 
, dioxide was quick, the organic solvent of the above-mentioned hydrophilic property of the 
effectiveness of preventing invasion of a carbon dioxide was also usually inadequate [ the liquid 
membrane concerned ]. 

[0010] The purpose of this invention is to stabilize many properties and offer a long lasting cell 
while it is excellent in the oxygen permselective membrane which can prevent more certainly 
receipts and payments of a steam, and invasion of a carbon dioxide while excelling in the capacity to 
make oxygen penetrate alternatively, and the discharge engine performance using it. 
[0011] 

[Means for Solving the Problem and its Function] Oxygen permselective membrane of this invention 
for solving the above-mentioned technical problem is characterized by film-izing the dispersion 
liquid which it is [ dispersion liquid ] hydrophobicity and distributed the solution of the oxygen 
transporter containing the metal complex which considers specific and reversible association as 
oxygen in the medium with the slow dissolution rate of a carbon dioxide. 

[0012] Moreover, other oxygen permselective membrane of this invention is characterized by film- 
izing the oxygen resolvent which dissolves oxygen alternatively in the state of gel. Furthermore, the 
cell of this invention is characterized by making one side of the two above-mentioned sorts of 
oxygen permselective membrane intervene between this gas diffusion electrode and an air 
introduction hole while it prepares the gas diffusion electrode which uses oxygen as an active 
material along with the above-mentioned air introduction hole in the cell container which has the air 
introduction hole which leads to the open air. 

[0013] The oxygen permselective membrane of this invention which consists of the above- 
mentioned configuration can also prevent more certainly receipts and payments of a steam, and 
invasion of a carbon dioxide while it is excellent in the capacity to make oxygen penetrate 
alternatively, because of what film-ized the dispersion liquid which it is [ dispersion liquid ] 
hydrophobicity and distributed the solution of oxygen transporter in the medium with the slow 
dissolution rate of a carbon dioxide. Moreover, like [ in the case of the liquid membrane which used 
the conventional organic solvent of a hydrophilic property ], in case a porosity supporting lamella is 
infiltrated and the above-mentioned dispersion liquid are film-ized, since it is not necessary to give a 
hydrophilic property to a porosity supporting lamella, there is also an advantage that there is no 
possibility that the effectiveness of preventing receipts and payments of a steam may fall. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 6/9/2006 



JP,08-173775,A [DETAILED DESCRIPTION] 



Page 3 of 8 



t 

[0014] Since the gel concerned will close the hole of a porosity supporting lamella when the above- 
mentioned dispersion liquid are furthermore film-ized in the condition of having gelled with the 
gelling agent swollen by the medium, the effectiveness of preventing receipts and payments of a 
steam and invasion of a carbon dioxide improves further. Moreover, since the gel concerned will 
close the hole of a porosity supporting lamella when other oxygen permselective membrane of this 
invention comes [ film ]-izing [ the oxygen resolvent which dissolves oxygen alternatively ] in the 
state of gel, and gel is infiltrated into a porosity supporting lamella like the conventional liquid 
membrane, for example, it film-izes, receipts and payments of a steam and invasion of a carbon 
dioxide are prevented certainly. 

[0015] Moreover, since the porosity supporting lamella into which the above-mentioned gel is 
infiltrated does not need to give a hydrophilic property like before, receipts and payments of a steam -■ 
and invasion of a carbon dioxide are certainly prevented also at this point. And even if it uses what 
gelled the oxygen resolvent as mentioned above under the high situation of the atmospheric 
temperature of the flame world of summer, a tropical area, etc., it does not evaporate simply, but it 
continues at a long period of time, and can maintain the film. 

[0016] Therefore, since fluctuation of the concentration of the electrolytic solution by receipts and 
payments of a steam and the volume, degradation of the electrolytic solution by absorption of a 
carbon dioxide, etc. are more certainly prevented while excellingin the discharge engine 
performance, many properties stabilize and are long lasting [ the cell of this invention using one side 
of the two above-mentioned sorts of oxygen permselective membrane ]. This invention is explained 
below. 

[0017] The oxygen permselective membrane which comes [ film ]-izing [ the dispersion liquid which 
it is / dispersion liquid / hydrophobicity and distributed the solution of the oxygen transporter 
containing the metal complex which considers specific and reversible association as the former 
oxygen among two sorts of oxygen permselective membrane of this invention first in the medium , 
with the slow dissolution rate of a carbon dioxide ] is explained. Each various metal complex which 
has the function which considers specific and reversible association as oxygen as mentioned above 
as a metal complex which constitutes oxygen transporter is usable. 

[0018] Complexes, such as cobalt of the compound which uses elements other than nitrogen, such as 
Schiff base compound; amino acid; amine system compound; sulfur, oxygen, and ****, as a 
coordination atom as an example of this metal complex although not limited to this, iron, manganese, 
palladium, and a rhodium, etc. are raised. 3-methoxy salcomine as a Schiff base compound, 
especially bis(salichlaldehyde) ethylene diimine cobalt (II) [common-name salcomines], 5-methoxy 
salcomine, 3 -methyl salcomine, etc. are used suitably especially. Or the cobalt complex of a histidine 
or ammonia is also used suitably again. 

[0019] If the above-mentioned metal complex is used together with an axial ligand, its function as 
oxygen transporter will improve further. As this axial ligand, although not limited to this, an 
imidazole, an amine, a pyridine, etc. are raised. A metal complex and an axial ligand are blended so 
that it may become equimolar. As a solvent for dissolving the above-mentioned oxygen transporter, 
each various solvent which may dissolve oxygen transporter is usable. As this solvent, although not 
limited to this, the solvent of the hydrophilic property of aprotic polar solvents, such as polyhydric- 
alcohol; dimethyl sulfoxide (DMSO), such as lower alcohol; ethylene glycol, such as a water; 
methanol, ethanol, and isopropanol, and a diethylene glycol, and a diethyl formamide (DEF), etc. is 
raised. 

[0020] The various media with the dissolution rate of a carbon dioxide slow as a medium which 
distributes the solution of oxygen transporter which are hydrophobicity can be used, although not 
limited to this as an example of this hydrophobic medium — for example, fluorine-containing 
compounds, such as n-C eight F18, [104 degrees C of pel FURUORU normal-octane boiling points] 
pel FURUORU normal nonane [n-C nine F20, 123 degrees C of boiling points], pel FURUORU 
tributylamine [(C four F9) 3 N, 177 degrees C of boiling points], and perfluoropolyether [300 
degrees C of boiling points], — or silicone oil, such as dimethylsiloxane, etc. is raised. 
[002 1 ] In addition, as a hydrophobic medium, the high thing of the boiling point is especially used 
more suitably also in the above. It is because it does not evaporate even if it uses the high medium of 
the boiling point under the high situation of the atmospheric temperature of the flame world of 
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summer, a tropical area, etc., but it continues at a long period of time and the film can be maintained. 
In this invention, although especially the loadings of said oxygen transporter, a solvent, and a 
hydrophobic medium are not limited, as for oxygen transporter and a solvent, it is desirable to blend 
0.07 or more millimols of oxygen transporter to one cc of solvents. 

[0022] There is a possibility that the function in which the loadings of oxygen transporter penetrate 
oxygen alternatively under in the above-mentioned range may not fully be demonstrated. Moreover, 
although not limited especially about the upper limit of the loadings to the solvent of oxygen 
transporter, either, in order to raise an oxygen transmission rate, as there are many loadings of 
oxygen transporter, it is desirable and they can be blended in the operating temperature limits of a 
cell to the amount in which oxygen transporter does not deposit. In the case of the oxygen transporter 
and DMSO which were used in the examples 1-3 which this amount differs from oxygen transporter r. 
according to the class of solvent, for example, are mentioned later and which consist of a 3-methoxy 
salcomine complex and 4-dimethylaminopyridine, in 30 degrees C, it is possible to blend oxygen 
transporter up to 10 millimols to one cc DMSO. 

[0023] In addition, especially in order to raise an oxygen transmission rate, as for the loadings of 
oxygen transporter, it is desirable that above-mentioned within the limits is also 0.5 to 5 millimol. As 
for especially the solution that dissolved oxygen transporter in the solvent at an above-mentioned 
rate, it is desirable to blend about 0.1-4 cc at a rate of about 0.3-2 cc to five cc of hydrophobic media. 

[0024] There is a possibility that the function in which the loadings of the solution of the oxygen 
transporter to five cc of hydrophobic media penetrate oxygen alternatively under in the above- 
mentioned range may not fully be demonstrated. Conversely, when the loadings of the solution of 
oxygen transporter exceed the above-mentioned range, it becomes difficult to make homogeneity 
distribute the solution concerned in a hydrophobic medium, a solution and a medium carry out phase 
separation, and there is a possibility that it may become impossible to convey oxygen efficiently. 
[0025] In order to distribute the solution of oxygen transporter in a hydrophobic medium, either 
mechanical means, such as supersonic vibration and ** to write, or the chemical means by addition 
of a surfactant, and both are adopted. In order to prevent receipts and payments of a steam, a 
hygroscopic low thing is desirable as much as possible, for example, although ionicity and nonionic 
various surfactants are usable as a surfactant, when it is a nonionic surfactant, 1 5 or less thing is 
suitably used for an HLB value. 

[0026] Although an HLB value is not limited to this as an example of the nonionic surfactant which 
is 15 or less, sorbitan trioleate (HLB value 1.8), sorbitan tristearate (HLB value 2.1), glycerol 
monostearate (HLB value 3.8), sorbitan monooleate (HLB value 4.3), sorbitan monostearate (HLB 
value 4.7), sorbitan monopalmitate (HLB value 6.7), etc. are raised. 

[0027] Moreover, if an anionic surfactant is used when using the complex of copper or cobalt as 
oxygen transporter, a membranous oxygen transmission rate can be improved fUrther. This is that the 
anion site of the anionic surface active agent which stuck to the interface of the solution which 
dissolved the above-mentioned oxygen transporter, and the hydrophobic dispersion medium which 
distributed this solution condenses the copper ion in a solution, and cobalt ion to the above- 
mentioned interface by the electrostatic interaction, and it is considered to be the cause to make the 
reaction rate of the adsorption reaction of the oxygen by oxygen transporter in the interface 
concerned increase. 

[0028] Although not limited especially about the loadings of a surfactant, it is desirable that it is 
about 0.01-0.1g to one cc of hydrophobic media. When there is a possibility that the loadings of a 
surfactant may become inadequate [ under the above-mentioned range / the addition effectiveness ], 
and cannot fully distribute oxygen transporter in a hydrophobic medium and the loadings of a 
surfactant exceed the above-mentioned range conversely, there is a possibility that a steam may 
become easy to invade and the permselectivity of oxygen may fall. 

[0029] In addition, as for especially the loadings of a surfactant, it is desirable that above-mentioned 
within the limits is also 0.03-0.08g. What is necessary is to infiltrate a porosity supporting lamella 
and just to film-ize dispersion liquid like the conventional liquid membrane, in order to film-ize the 
dispersion liquid which consist of each above-mentioned component. The cross section of an 
example of the oxygen permselective membrane of the above-mentioned structure is shown in 
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drawing 1 . 

[0030] The oxygen permselective membrane A of drawing infiltrates dispersion liquid 2 into 
through-hole 12a of the above-mentioned porous layer 12 of the porosity supporting lamella 1 which 
consists of a base film 1 1 and a porous layer 12 formed in the one side, and is film-ized. In the 
above-mentioned oxygen permselective membrane A, after the solution of the oxygen transporter 
distributed in dispersion liquid 2 adsorbs oxygen alternatively by the gas supply side (it sets to 
drawing and is the bottom) of the film which is a hyperoxia partial pressure, the inside of dispersion 
liquid 2 is diffused and oxygen is alternatively penetrated by the process in which desorption of the 
oxygen is carried out by the transparency side (it sets to drawing and is the bottom) of the film which 
is a hypoxia partial pressure. 

[0031] As a base film 1 1 which constitutes the porosity supporting lamella 1 among the above- 
mentioned oxygen permselective membrane A, it excels in the permeability of oxygen and what 
moreover does not pass dispersion liquid 2, the electrolytic solution of a cell, or a steam is used 
suitably. Although not limited to this as this base film 11, too, the permeability of oxygen is good for 
one side of a film which has the very fine through-hole which is water repellence in itself [, such as 
porous polytetrafluoroethylene (PTFE) film, ], and was excellent in the permeability of oxygen, and 
what carried out the laminating of the dispersion-liquid transparency prevention layer which consists 
of the quality of the material which does not melt into hydrophobic media which moreover constitute 
dispersion liquid, such as silicone rubber, is raised to it. 

[0032] the base film 1 1 of the above-mentioned two-layer structure — setting — a water-repellent 
film — a liquid spill of the electrolytic solution — or it functions in order to prevent passage of a 
steam, and a dispersion-liquid transparency prevention layer functions in order to prevent passage of 
dispersion liquid 2. Moreover, as a porous layer 12 formed in one side (near field in which the 
dispersion-liquid transparency prevention layer was formed preferably) of the above-mentioned base 
film 11, the film which consists of water-repellent ingredients which have much through-hole 12a, 
such as PTFE, is used suitably. 

[0033] The thickness of this porous layer 12 is equivalent to the thickness of the film (liquid 
membrane) of dispersion liquid 2 so that clearly from drawing 1 . The thickness of liquid membrane 
Since it is an element important when opting for the function to penetrate the oxygen in the oxygen 
permselective membrane A alternatively, and to prevent receipts and payments of a steam, and 
invasion of a carbon dioxide According to each above-mentioned property for which the oxygen 
permselective membrane A is asked, especially the range of concrete thickness is not limited that 
what is necessary is just to set up the optimal range. 

[0034] However, as for the thickness of the above-mentioned porous layer 12, generally, it is 
desirable that it is within the limits of 5-200 micrometers. When a possibility that the capacity for the 
amount of the dispersion liquid held at the porous layer 12 concerned to decrease under in the above- 
mentioned range, and to penetrate oxygen alternatively, and to prevent receipts and payments of a 
steam and invasion of a carbon dioxide may decline arises and the thickness of a porous layer 12 
exceeds the above-mentioned range conversely, the distance of through-hole 12a becomes long, and 
a possibility that the capacity which penetrates oxygen may decline arises. In addition, as for 
especially the thickness of a porous layer 12, it is desirable that above-mentioned within the limits is 
also 1.5-10 micrometers. 

[0035] Moreover, although limited also neither about the aperture of through-hole 12a in the above- 
mentioned porous layer 12, nor especially the voidage of the whole porous layer 12, the aperture of 
through-hole 12a is expressed with an average aperture, its about 0.01-10 micrometers are desirable, 
and about 20 - 90% of the voidage of a porous layer 12 is desirable. Although the average aperture of 
through-hole 12a is based also on the thickness of a porous layer 12 under in the above-mentioned 
range, a possibility in the oxygen permselective membrane A that the capacity which penetrates 
oxygen may decline arises. Moreover, conversely, when the average aperture of through-hole 12a 
exceeds the above-mentioned range, a possibility that the capacity for the through-hole 12a 
concerned to hold dispersion liquid 2 may decline, it may become impossible to form liquid 
membrane as shown in drawing 1 therefore, and it may become impossible to prevent receipts and 
payments of a steam and invasion of a carbon dioxide with the surface tension of dispersion liquid 2 
arises. In addition, as for especially the average aperture of through-hole 12a, it is desirable that 
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above-mentioned within the limits is also 0.1-5 micrometers. 

[0036] On the other hand, when a possibility that the capacity for the amount of the dispersion liquid 
which can sink in into the porous layer 12 concerned to decrease under in said range, and to 
penetrate oxygen alternatively, and to prevent receipts and payments of a steam and invasion of a 
carbon dioxide may decline arises and the voidage of a porous layer 12 exceeds said range 
conversely, there is a possibility that the reinforcement of a porous layer 12 may become inadequate. 
In addition, above-mentioned within the limits of about 40 - 80% of especially the voidage of a 
porous layer 12 is also desirable. 

[0037] Since gel will close the hole of a porous layer 12 as mentioned above when the dispersion 
liquid 2 into which the above-mentioned porous layer 12 is infiltrated are gelled, the effectiveness of 
preventing the receipts and payments of a steam and the invasion of a carbon dioxide in the oxygen - 
permselective membrane A improves further. Although each well-known various gelling agent can 
use it conventionally in order to gel dispersion liquid 2, the so-called resin of the oil absorption 
nature which absorbs and gels the hydrophobic medium which constitutes the dispersion liquid 2 
concerned especially is suitably used as a gelling agent. 

[0038] the bridging object of a low consistency of the polymer which made the oleophilic monomer 
the base unit as resin of this oil absorption nature although not limited to this — or poly 
NORUBONENGOMU to which ring opening polymerization of NORUBONEN was carried out is 
raised. Although various approaches can be considered to gel the dispersion liquid 2 into which a 
porous layer 12 is infiltrated using the resin of the above-mentioned oil absorption nature Apply to 
the front face of a porous layer 12 the solution which contains the resin of oil absorption nature first, 
and after making it sink in into through-hole 12a of the porous layer 12 concerned, heating and 
drying and removing a solvent, dispersion liquid 2 are applied to the front face of the above- 
mentioned porous layer 12. Since the approach of making absorb dispersion liquid 2 and gelling in 
the resin of oil absorption nature with which it sank in into through-hole 12a is easy a process and 
can moreover be certainly filled up with gel in through-hole 12a, it is adopted suitably. 
[0039] The oxygen permselective membrane which film-ized next the oxygen resolvent which 
dissolves the latter oxygen alternatively among two sorts of oxygen permselective membrane of this 
invention in the state of gel is explained. As an oxygen resolvent used by this invention, each various 
compound which dissolves oxygen alternatively as mentioned above is usable. As an example of this 
oxygen resolvent, although not limited to this, a perfluoro-butylamine etc. is raised. 
[0040] A gelling agent is used in order to gel the above-mentioned oxygen resolvent. As a gelling 
agent, although each organic or inorganic conventionally well-known various ingredient is usable, 
especially absorptivity resin is used suitably. In order to film-ize the oxygen resolvent gelled with the 
above-mentioned gelling agent, various approaches can be considered, but while infiltrating a 
porosity supporting lamella and film-izing the gel concerned like the conventional liquid membrane 
raises an oxygen transmission rate, when maintaining membranous reinforcement, it is desirable. 
[0041] As a porosity supporting lamella, what consists of a base film 1 1 and a porous layer 12 
formed in the one side is suitably used so that it may be shown in having illustrated by previous 
oxygen permselective membrane, and the same thing, i.e., drawing 1 . Although various approaches 
can be considered using the above-mentioned porosity supporting lamella 1 to film-ize gel of an 
oxygen resolvent Apply to the front face of a porous layer 12 the solution which contains the resin of 
absorptivity first, and make it sink in into through-hole 12a of the porous layer 12 concerned, and 
after heating and drying and removing a solvent, an oxygen resolvent is supplied to the front face of 
the above-mentioned porous layer 12. Since the approach of making absorb an oxygen resolvent and 
gelling in the resin of absorptivity with which it sank in into through-hole 12a is easy a process and 
can moreover be certainly filled up with gel in through-hole 12a, it is adopted suitably. 
[0042] Although two sorts of oxygen permselective membrane [ each ] of this invention explained 
above can be used in various fields, such as an oxygen permeable membrane, it is especially used 
suitably as oxygen permselective membrane of a cell. Below, the cell of this invention which used 
the above-mentioned oxygen permselective membrane is explained. The configuration of this 
invention is applicable to various cells with the need of using oxygen permselective membrane. 
While preparing the gas diffusion electrode which uses oxygen as an active material along with the 
above-mentioned air introduction hole in the cell container which has in more detail the air 
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introduction hole which leads to the open air, it is applicable to the cell of various methods which 
made oxygen permselective membrane intervene between this gas diffusion electrode and an air 
introduction hole. An air cell and a fuel cell are raised as this cell. 

[0043] The cross section of one example of the air cell as a cell of this invention is shown in drawing 
2 . The cell B of drawing 2 carries out the laminating of the gas diffusion electrode 5, the diaphragm 
6, and negative electrode 7 as the oxygen permselective membrane A, the **** water screen 4, and a 
positive electrode to order from a side-face [ in which the above-mentioned air introduction hole 31a 
was formed in the cell container 3 which prepared air introduction hole 31a which is well-informed 
about the open air in the one side face ] side. In addition, the above-mentioned air introduction hole 
31a is formed, and the cell container 3 consists of a positive-electrode container 31 electrically 
connected with the gas diffusion electrode 5, and a negative electrode 7 and the negative-electrode 
container 32 connected electrically. It is sealed by the insulating gasket 8 between the above- 
mentioned positive-electrode container 3 1 and the negative-electrode container 32. Moreover, the 
diaphragm 6 has two-layer structure of the 1st and 2nd diaphragms 61 and 62. 
[0044] As oxygen permselective membrane A, one side of two sorts of oxygen permselective 
membrane of this invention mentioned above is used among the above. This oxygen permselective 
membrane A is arranged, where it turned to the air introduction hole 31a side the porous layer 12 
into which dispersion liquid 2 (or gel which made the oxygen resolvent swell) were infiltrated and a 
base film 1 1 is turned to the **** water screen 4 side. The porous PTFE film same with having used 
it by the base film 1 1 as the **** water screen 4 etc. is used. 

[0045] A gas diffusion electrode 5, a diaphragm 6, and a negative electrode 7 are constituted as 
usual. Moreover, as mentioned above, the electrolytic solutions, such as a potassium-hydroxide 
water solution, sink into a diaphragm 6. In addition, it is constituted as usual by the fuel cell. 
[0046] 

[Example] This invention is explained based on an example below. 

0.3g of oxygen transporter which consists of an example 13-methoxy salcomine complex and 4- 
dimethylaminopyridine of equimolar was dissolved in one cc DMSO, the solution was produced, 
with 0.05g (a fatty-acid ethylene oxide addition product, HLB values 13.2-13.5) of nonionic 
surfactants, this solution was added to five cc perfluoropolyether, was written, was **(ed), and 
dispersion liquid were produced. 

[0047] As shown in drawing 1 , after infiltrating these dispersion liquid 2 into the porous layer 12 
(voidage of 40%, thickness of 10 micrometers) made from PTFE which has through-hole 12a of 0.22 
micrometers of a majority of average apertures next, the oxygen permselective membrane A of an 
example 1 was laminating-manufactured by using this porous layer 12 as a base film 1 1 . In addition, 
as a base film 1 1 , addition reaction mold silicone rubber is applied to one side of a porous PTFE film 
(the average aperture of 0.1 micrometers, thickness of 50 micrometers), the hardening reaction was 
carried out, the thing in which the dispersion-liquid transparency prevention layer of 60 micrometers 
of thickness was formed was used, and the laminating of the porous layer 12 was carried out on this 
dispersion- liquid transparency prevention layer. 

The oxygen permselective membrane A of an example 2 was manufactured like the example 1 
except having set thickness of example 2 porous layer 12 to 110 micrometers, 
having used it in the example 3 example 1 — the same — after having applied the solution of oil 
absorption nature resin [the trade name "OREOSOBU SL-130" by NIPPON SHOKUBAI Co., Ltd.] 
to the front face of the porous layer 12 with a thickness of 10 micrometers so that it might become 
the thickness of 5 micrometers by the bar coat method, and infiltrating through-hole 12a of a porous 
layer 12 into it, it was made to dry for 5 minutes at 100 degrees C 

[0048] Subsequently, after having supplied the same dispersion liquid 2 as having used it for this 
porous layer 1 2 in the example 1 , making the oil absorption nature resin with which it sank in into 
through-hole 12a absorb and gelling, the oxygen permselective membrane A of an example 3 was 
laminating-manufactured by using this porous layer 12 as the same base film 1 1 as having used it in 
the example 1 . 

having used it in the example 4 example 1 — the same — after having applied the solution of 
absorptivity resin [the trade name M AKUAYUKU M by Sumitomo Seika Chemicals Co., Ltd.] to the 
front face of the porous layer 12 with a thickness of 10 micrometers so that it might become the 
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thickness of 10 micrometers by the bar coat method, and infiltrating through-hole 12a of a porous 
layer 12 into it, it was made to dry for 15 minutes at 70 degrees C 

[0049] Subsequently, this porous layer 12 was immersed for 5 minutes into the 20 cc perfluoro- 
butylamine which is an oxygen resolvent, and after making the perfluoro-butylamine absorb in 
absorptivity resin and gelling it, the oxygen permselective membrane A of an example 4 was 
laminating-manufactured by using this porous layer 12 as the same base film 1 1 as having used it in 
the example 1 . The eel for measurement is equipped with the oxygen permselective membrane A of 
each above-mentioned example, and they are the temperature of 25 degrees C, and the pressure of 
1 .2kg/cm2 to the porous layer 12 side. When air was supplied, the gas chromatography analyzed the 
presentation of the gas penetrated to the base film 1 1 side of the oxygen permselective membrane A 
concerned. 

[0050] And from the analysis result, the separation factor alpha (02/C02) of the oxygen to the 
separation factor alpha (02/H20) and carbon dioxide of oxygen to transmission rate [ of oxygen ] Q 
(02) [cm3 / cm2, and sec-cmHg] and a steam was computed. A result is shown in Table 1 . 
[0051] 
[Table 1] 





QCOi) 


a(O x /H,0) 


a(0 s /C0t) 






1 2 


1 1 




20x l 0"* 


2 0 


1 8 




8xi 0"* 


8 


7 




7x1 Q-* 


1 0 


1 9 



[0052] It included in the carbon button mold air cell (the diameter of 1 1.6mm, height of 5.4mm, R44 
size) which shows the oxygen permselective membrane A manufactured in the example 5 example 1 
to drawing 2 . And when the load of 1 5kohm was connected to the above-mentioned carbon button 
mold air cell under conditions of the temperature of 20 degrees C, and 70% of relative humidity and 
continuous discharge was performed, as a continuous line showed, compared with the case (a 
drawing destructive line shows) where the oxygen permselective membrane A is not incorporated, 
reinforcement was able to be carried out to drawing 3 about twice. 
[0053] 

[Effect of the Invention] As mentioned above, as explained in full detail, the oxygen permselective 
membrane of this invention can also prevent more certainly receipts and payments of a steam, and 
invasion of a carbon dioxide while it is excellent in the capacity to make oxygen penetrate 
alternatively. Therefore, many properties stabilize and are long lasting while the cell of this invention 
using the above-mentioned oxygen permselective membrane is excellent in the discharge engine 
performance, and it can be especially equal to prolonged use and storage. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing an example of the structure of the oxygen permselective 
membrane of this invention. 

[Drawing 2] It is the sectional view using the above-mentioned oxygen permselective membrane 
showing an example of the structure of the cell of this invention. 

[Drawing 3] It is the graph which shows the measurement result of the life of the cell manufactured 

in the example 5 of this invention. 

[Description of Notations] 

A Oxygen permselective membrane 

1 Porosity Supporting Lamella 

2 Dispersion Liquid 
BCell 

3 Cell Container 

3 1 Air Introduction Hole 
5 Gas Diffusion Electrode 
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♦NOTICES* 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the oxygen permselective membrane which has the 
function which penetrates oxygen gas alternatively, and cells using it, such as an air cell and a fuel 
cell. 
[0002] 

[Description of the Prior Art] Generally in the cell equipped with the gas diffusion electrode which 
uses oxygen, such as the above-mentioned air cell and a fuel cell, for an active material, using the 
oxygen in the air which prepared the air introduction hole which leads to the open air, and was 
adopted from here for a cell container as an active material is performed. Although many properties 
of the above-mentioned cell, such as internal resistance of a cell and a discharge property, are stable 
in extent with which practical use is presented, the much more stability and reinforcement are 
desired and the development to reinforcement is continued. 

[0003] for example, fluctuation of the concentration of the electrolytic solution in a cell by a steam 
going in and out from the introduction hole of air, as for the conventional cell, and the volume — or 
there is a possibility by absorption of the carbon dioxide which invaded from the introduction hole of 
the above-mentioned air that degradation of the electrolytic solution etc. may arise. For example, as a 
result of this electro lytic solution's incorporating external moisture and producing a concentration 
fall and cubical expansion if relative humidity is higher than 45 - 59% when the potassium- 
hydroxide water solution whose concentration is about 30 - 35% is used as the electrolytic solution, 
there is a possibility may produce discharge performance degradation, the leakage of the electrolytic 
solution, etc., when relative humidity is conversely lower than the above-mentioned range, 
evaporation of the electrolytic solution starts and there is a possibility may produce increase, 
discharge performance degradation, etc. of internal resistance. 

[0004] Moreover, if the above-mentioned potassium-hydroxide water solution absorbs a carbon 
dioxide, since deterioration of the electrolytic solution will start by the reaction of 2 KOH+C02 - 
>K2 C03 and the discharge engine performance will no longer be obtained, the life of a cell 
becomes short. Although to prepare the steam selective-absorption layer which absorbs a steam 
alternatively in the introduction hole of the air of a cell container, and to delay the transmission rate 
of a steam to it as this cure was tried, this steam selective-absorption layer had the problem that the 
capacity which absorbs a steam will be lost quickly, when the saturation state was reached. 
Moreover, invasion of a carbon dioxide was not able to be prevented by this approach. 
[0005] Although a liquid spill is arranging paper, a nonwoven fabric, etc. and could be controlled to 
some extent to the air introduction hole of a cell container, there was no effectiveness of preventing 
receipts and payments of a steam and invasion of a carbon dioxide in these things. Although making 
an air intake extremely small and controlling receipts and payments of a steam and invasion of a 
carbon dioxide was also examined, since it was restricted to the amount of supply of oxygen in this 
case, there was a problem that the discharge engine performance fell victim. Moreover, by the 
above-mentioned approach, since neither receipts and payments of a steam nor invasion of a carbon 
dioxide could be prevented completely, many properties of a cell destabilized and it did not become 
fundamental solution of the problem that a life becomes short. And so, when the liquid spill by 
cubical expansion arose, the air intake was blockaded and there was also a problem that the 
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discharge engine performance was no longer obtained. 

[0006] In order to incorporate oxygen in a cell container, preventing completely receipts and 
payments of a steam, and invasion of a carbon dioxide, the film which penetrates oxygen more 
preferentially than a steam and a carbon dioxide was required. However, generally, since the gas 
transmission rate of organic materials, such as a macromolecule, was in the inclination for the 
transmission rate of a steam or a carbon dioxide to be higher than the transmission rate of oxygen, 
development of the film which makes oxygen penetrate preferentially as compared with a steam or a 
carbon dioxide was not easy. 

[0007] The hemoglobin contained in blood is excellent in the capacity which combines oxygen. For 
example, lg hemoglobin combines 1.34ml oxygen under 37 degrees C and the conditions of 
atmospheric pressure. And although the above-mentioned hemoglobin combines oxygen about 100% ~ 
in the high place of oxygen tension, once a partial pressure falls and oxygen begins to carry out 
desorption, it has the property of emitting oxygen quickly. 

[0008] Then, using the oxygen transporter containing the metal complex which considers specific 
and reversible association as oxygen which imitated the above-mentioned hemoglobin was 
examined. There is the so-called liquid membrane which the porosity supporting lamella was 
infiltrated and film-ized the solution which dissolved the above-mentioned oxygen transporter in the 
suitable solvent to the thing typical as oxygen permselective membrane which used oxygen 
transporter. 

[0009] However, in the above-mentioned liquid membrane, since a hydrophilic property was given 
to a porosity supporting lamella in order to infiltrate the above-mentioned solution good while the 
solvent which may dissolve oxygen transporter good is limited to the thing of hydrophilic properties, 
such as ethylene glycol, this liquid membrane had the problem that the effectiveness of preventing 
receipts and payments of a steam was inadequate. Moreover, since the dissolution rate of a carbon 
dioxide was quick, the organic solvent of the above-mentioned hydrophilic property of the 
effectiveness of preventing invasion of a carbon dioxide was also usually inadequate [ the liquid 
membrane concerned ]. 

[0010] The purpose of this invention is to stabilize many properties and offer a long lasting cell 
while it is excellent in the oxygen permselective membrane which can prevent more certainly 
receipts and payments of a steam, and invasion of a carbon dioxide while excelling in the capacity to 
make oxygen penetrate alternatively, and the discharge engine performance using it. 
[0011] 

[Means for Solving the Problem and its Function] Oxygen permselective membrane of this invention 
for solving the above-mentioned technical problem is characterized by film-izing the dispersion 
liquid which it is [ dispersion liquid ] hydrophobicity and distributed the solution of the oxygen 
transporter containing the metal complex which considers specific and reversible association as 
oxygen in the medium with the slow dissolution rate of a carbon dioxide. 

[0012] Moreover, other oxygen permselective membrane of this invention is characterized by film- 
izing the oxygen resolvent which dissolves oxygen alternatively in the state of gel. Furthermore, the 
cell of this invention is characterized by making one side of the two above-mentioned sorts of 
oxygen permselective membrane intervene between this gas diffusion electrode and an air 
introduction hole while it prepares the gas diffusion electrode which uses oxygen as an active 
material along with the above-mentioned air introduction hole in the cell container which has the air 
introduction hole which leads to the open air. 

[0013] The oxygen permselective membrane of this invention which consists of the above- 
mentioned configuration can also prevent more certainly receipts and payments of a steam, and 
invasion of a carbon dioxide while it is excellent in the capacity to make oxygen penetrate 
alternatively, because of what film-ized the dispersion liquid which it is [ dispersion liquid ] 
hydrophobicity and distributed the solution of oxygen transporter in the medium with the slow 
dissolution rate of a carbon dioxide. Moreover, like [ in the case of the liquid membrane which used 
the conventional organic solvent of a hydrophilic property ], in case a porosity supporting lamella is 
infiltrated and the above-mentioned dispersion liquid are film-ized, since it is not necessary to give a 
hydrophilic property to a porosity supporting lamella, there is also an advantage that there is no 
possibility that the effectiveness of preventing receipts and payments of a steam may fall. 
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[0014] Since the gel concerned will close the hole of a porosity supporting lamella when the above- 
mentioned dispersion liquid are furthermore film-ized in the condition of having gelled with the 
gelling agent swollen by the medium, the effectiveness of preventing receipts and payments of a 
steam and invasion of a carbon dioxide improves further. Moreover, since the gel concerned will 
close the hole of a porosity supporting lamella when other oxygen permselective membrane of this 
invention comes [ film ]-izing [ the oxygen resolvent which dissolves oxygen alternatively ] in the 
state of gel, and gel is infiltrated into a porosity supporting lamella like the conventional liquid 
membrane, for example, it film-izes, receipts and payments of a steam and invasion of a carbon 
dioxide are prevented certainly. 

[0015] Moreover, since the porosity supporting lamella into which the above-mentioned gel is 
infiltrated does not need to give a hydrbphilic property like before, receipts and payments of a steam - 
and invasion of a carbon dioxide are certainly prevented also at this point. And even if it uses what 
gelled the oxygen resolvent as mentioned above under the high situation of the atmospheric 
temperature of the flame world of summer, a tropical area, etc., it does not evaporate simply, but it 
continues at a long period of time, and can maintain the film. 

[0016] Therefore, since fluctuation of the concentration of the electrolytic solution by receipts and 
payments of a steam and the volume, degradation of the electrolytic solution by absorption of a 
carbon dioxide, etc. are more certainly prevented while excelling in the discharge engine 
performance, many properties stabilize and are long lasting [ the cell of this invention using one side 
of the two above-mentioned sorts of oxygen permselective membrane ]. This invention is explained 
below. 

[0017] The oxygen permselective membrane which comes [ film ]-izing [ the dispersion liquid which 
it is / dispersion liquid / hydrophobicity and distributed the solution of the oxygen transporter 
containing the metal complex which considers specific and reversible association as the former 
oxygen among two sorts of oxygen permselective membrane of this invention first in the medium 
with the slow dissolution rate of a carbon dioxide ] is explained. Each various metal complex which 
has the function which considers specific and reversible association as oxygen as mentioned above 
as a metal complex which constitutes oxygen transporter is usable. 

[0018] Complexes, such as cobalt of the compound which uses elements other than nitrogen, such as 
Schiff base compound; amino acid; amine system compound; sulfur, oxygen, and ****, as a 
coordination atom as an example of this metal complex although not limited to this, iron, manganese, 
palladium, and a rhodium, etc. are raised. 3-methoxy salcomine as a Schiff base compound, 
especially bis(salichlaldehyde) ethylene diimine cobalt (II) [common-name salcomines], 5-methoxy 
salcomine, 3-methyl salcomine, etc. are used suitably especially. Or the cobalt complex of a histidine 
or ammonia is also used suitably again. 

[0019] If the above-mentioned metal complex is used together with an axial ligand, its function as 
oxygen transporter will improve further. As this axial ligand, although not limited to this, an 
imidazole, an amine, a pyridine, etc. are raised. A metal complex and an axial ligand are blended so 
that it may become equimolar. As a solvent for dissolving the above-mentioned oxygen transporter, 
each various solvent which may dissolve oxygen transporter is usable. As this solvent, although not 
limited to this, the solvent of the hydrophilic property of aprotic polar solvents, such as polyhydric- 
alcohol; dimethyl sulfoxide (DMSO), such as lower alcohol; ethylene glycol, such as a water; 
methanol, ethanol, and isopropanol, and a diethylene glycol, and a diethyl formamide (DEF), etc. is 
raised. 

[0020] The various media with the dissolution rate of a carbon dioxide slow as a medium which 
distributes the solution of oxygen transporter which are hydrophobicity can be used, although not 
limited to this as an example of this hydrophobic medium — for example, fluorine-containing 
compounds, such as n-C eight F 18, [104 degrees C of pel FURUORU normal-octane boiling points] 
pel FURUORU normal nonane [n-C nine F20, 123 degrees C of boiling points], pel FURUORU 
tributylamine [(C four F9) 3 N, 177 degrees C of boiling points], and perfluoropolyether [300 
degrees C of boiling points], — or silicone oil, such as dimethylsiloxane, etc. is raised. 
[002 1 ] In addition, as a hydrophobic medium, the high thing of the boiling point is especially used 
more suitably also in the above. It is because it does not evaporate even if it uses the high medium of 
the boiling point under the high situation of the atmospheric temperature of the flame world of 
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summer, a tropical area, etc., but it continues at a long period of time and the film can be maintained. 
In this invention, although especially the loadings of said oxygen transporter, a solvent, and a 
hydrophobic medium are not limited, as for oxygen transporter and a solvent, it is desirable to blend 
0.07 or more millimols of oxygen transporter to one cc of solvents. 

[0022] There is a possibility that the function in which the loadings of oxygen transporter penetrate 
oxygen alternatively under in the above-mentioned range may not fully be demonstrated. Moreover, 
although not limited especially about the upper limit of the loadings to the solvent of oxygen 
transporter, either, in order to raise an oxygen transmission rate, as there are many loadings of 
oxygen transporter, it is desirable and they can be blended in the operating temperature limits of a 
cell to the amount in which oxygen transporter does not deposit. In the case of the oxygen transporter 
and DMSO which were used in the examples 1-3 which this amount differs from oxygen transporter - 
according to the class of solvent, for example, are mentioned later and which consist of a 3-methoxy 
salcomine complex and 4-dimethylaminopyridine, in 30 degrees C, it is possible to blend oxygen 
transporter up to 10 millimols to one cc DMSO. 

[0023] In addition, especially in order to raise an oxygen transmission rate, as for the loadings of 
oxygen transporter, it is desirable that above-mentioned within the limits is also 0.5 to 5 millimol. As 
for especially the solution that dissolved oxygen transporter in the solvent at an above-mentioned 
rate, it is desirable to blend about 0.1-4 cc at a rate of about 0.3-2 cc to five cc of hydrophobic media. 

[0024] There is a possibility that the function in which the loadings of the solution of the oxygen 
transporter to five cc of hydrophobic media penetrate oxygen alternatively under in the above- 
mentioned range may not fully be demonstrated. Conversely, when the loadings of the solution of 
oxygen transporter exceed the above-mentioned range, it becomes difficult to make homogeneity 
distribute the solution concerned in a hydrophobic medium, a solution and a medium carry out phase 
separation, and there is a possibility that it may become impossible to convey oxygen efficiently. 
[0025] In order to distribute the solution of oxygen transporter in a hydrophobic medium, either 
mechanical means, such as supersonic vibration and ** to write, or the chemical means by addition 
of a surfactant, and both are adopted. In order to prevent receipts and payments of a steam, a 
hygroscopic low thing is desirable as much as possible, for example, although ionicity and nonionic 
various surfactants are usable as a surfactant, when it is a nonionic surfactant, 15 or less thing is 
suitably used for an HLB value. 

[0026] Although an HLB value is not limited to this as an example of the nonionic surfactant which 
is 15 or less, sorbitan trioleate (HLB value 1.8), sorbitan tristearate (HLB value 2.1), glycerol 
monostearate (HLB value 3.8), sorbitan monooleate (HLB value 4.3), sorbitan monostearate (HLB 
value 4.7), sorbitan monopalmitate (HLB value 6.7), etc. are raised. 

[0027] Moreover, if an anionic surfactant is used when using the complex of copper or cobalt as 
oxygen transporter, a membranous oxygen transmission rate can be improved further. This is that the 
anion site of the anionic surface active agent which stuck to the interface of the solution which 
dissolved the above-mentioned oxygen transporter, and the hydrophobic dispersion medium which 
distributed this solution condenses the copper ion in a solution, and cobalt ion to the above- 
mentioned interface by the electrostatic interaction, and it is considered to be the cause to make the 
reaction rate of the adsorption reaction of the oxygen by oxygen transporter in the interface 
concerned increase. 

[0028] Although not limited especially about the loadings of a surfactant, it is desirable that it is 
about 0.01-0.1g to one cc of hydrophobic media. When there is a possibility that the loadings of a 
surfactant may become inadequate [ under the above-mentioned range / the addition effectiveness ], 
and cannot fully distribute oxygen transporter in a hydrophobic medium and the loadings of a 
surfactant exceed the above-mentioned range conversely, there is a possibility that a steam may 
become easy to invade and the permselectivity of oxygen may fall. 

[0029] In addition, as for especially the loadings of a surfactant, it is desirable that above-mentioned 
within the limits is also 0.03-0.08g. What is necessary is to infiltrate a porosity supporting lamella 
and just to film-ize dispersion liquid like the conventional liquid membrane, in order to film-ize the 
dispersion liquid which consist of each above-mentioned component. The cross section of an 
example of the oxygen permselective membrane of the above-mentioned structure is shown in 
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drawing 1 . 

[0030] The oxygen permselective membrane A of drawing infiltrates dispersion liquid 2 into 
through-hole 12a of the above-mentioned porous layer 12 of the porosity supporting lamella 1 which 
consists of a base film 1 1 and a porous layer 12 formed in the one side, and is film-ized. In the 
above-mentioned oxygen permselective membrane A, after the solution of the oxygen transporter 
distributed in dispersion liquid 2 adsorbs oxygen alternatively by the gas supply side (it sets to 
drawing and is the bottom) of the film which is a hyperoxia partial pressure, the inside of dispersion 
liquid 2 is diffused and oxygen is alternatively penetrated by the process in which desorption of the 
oxygen is carried out by the transparency side (it sets to drawing and is the bottom) of the film which 
is a hypoxia partial pressure. 

[0031] As a base film 1 1 which constitutes the porosity supporting lamella 1 among the above- 
mentioned oxygen permselective membrane A, it excels in the permeability of oxygen and what 
moreover does not pass dispersion liquid 2, the electrolytic solution of a cell, or a steam is used 
suitably. Although not limited to this as this base film 1 1, too, the permeability of oxygen is good for 
one side of a film which has the very fine through-hole which is water repellence in itself [, such as 
porous polytetrafluoroethylene (PTFE) film, ], and was excellent in the permeability of oxygen, and 
what carried out the laminating of the dispersion-liquid transparency prevention layer which consists 
of the quality of the material which does not melt into hydrophobic media which moreover constitute 
dispersion liquid, such as silicone rubber, is raised to it. 

[0032] the base film 11 of the above-mentioned two-layer structure — setting — a water-repellent 
film — a liquid spill of the electrolytic solution — or it functions in order to prevent passage of a 
steam, and a dispersion- liquid transparency prevention layer functions in order to prevent passage of 
dispersion liquid 2. Moreover, as a porous layer 12 formed in one side (near field in which the 
dispersion- liquid transparency prevention layer was formed preferably) of the above-mentioned base 
film 1 1, the film which consists of water-repellent ingredients which have much through-hole 12a, 
such as PTFE, is used suitably. 

[0033] The thickness of this porous layer 12 is equivalent to the thickness of the film (liquid 
membrane) of dispersion liquid 2 so that clearly from drawing 1 . The thickness of liquid membrane 
Since it is an element important when opting for the function to penetrate the oxygen in the oxygen 
permselective membrane A alternatively, and to prevent receipts and payments of a steam, and 
invasion of a carbon dioxide According to each above-mentioned property for which the oxygen 
permselective membrane A is asked, especially the range of concrete thickness is not limited that 
what is necessary is just to set up the optimal range. 

[0034] However, as for the thickness of the above-mentioned porous layer 12, generally, it is 
desirable that it is within the limits of 5-200 micrometers. When a possibility that the capacity for the 
amount of the dispersion liquid held at the porous layer 12 concerned to decrease under in the above- 
mentioned range, and to penetrate oxygen alternatively, and to prevent receipts and payments of a 
steam and invasion of a carbon dioxide may decline arises and the thickness of a porous layer 12 
exceeds the above-mentioned range conversely, the distance of through-hole 12a becomes long, and 
a possibility that the capacity which penetrates oxygen may decline arises. In addition, as for 
especially the thickness of a porous layer 12, it is desirable that above-mentioned within the limits is 
also 1.5-10 micrometers. 

[0035] Moreover, although limited also neither about the aperture of through-hole 12a in the above- 
mentioned porous layer 12, nor especially the voidage of the whole porous layer 12, the aperture of 
through-hole 12a is expressed with an average aperture, its about 0.01-10 micrometers are desirable, 
and about 20 - 90% of the voidage of a porous layer 12 is desirable. Although the average aperture of 
through-hole 12a is based also on the thickness of a porous layer 12 under in the above-mentioned 
range, a possibility in the oxygen permselective membrane A that the capacity which penetrates 
oxygen may decline arises. Moreover, conversely, when the average aperture of through-hole 12a 
exceeds the above-mentioned range, a possibility that the capacity for the through-hole 12a 
concerned to hold dispersion liquid 2 may decline, it may become impossible to form liquid 
membrane as shown in drawing 1 therefore, and it may become impossible to prevent receipts and 
payments of a steam and invasion of a carbon dioxide with the surface tension of dispersion liquid 2 
arises. In addition, as for especially the average aperture of through-hole 12a, it is desirable that 
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above-mentioned within the limits is also 0.1-5 micrometers. 

[0036] On the other hand, when a possibility that the capacity for the amount of the dispersion liquid 
which can sink in into the porous layer 12 concerned to decrease under in said range, and to 
penetrate oxygen alternatively, and to prevent receipts and payments of a steam and invasion of a 
carbon dioxide may decline arises and the voidage of a porous layer 12 exceeds said range 
conversely, there is a possibility that the reinforcement of a porous layer 12 may become inadequate. 
In addition, above-mentioned within the limits of about 40 - 80% of especially the voidage of a 
porous layer 12 is also desirable. 

[0037] Since gel will close the hole of a porous layer 12 as mentioned above when the dispersion 
liquid 2 into which the above-mentioned porous layer 12 is infiltrated are gelled, the effectiveness of 
preventing the receipts and payments of a steam and the invasion of a carbon dioxide in the oxygen - 
permselective membrane A improves further. Although each well-known various gelling agent can 
use it conventionally in order to gel dispersion liquid 2, the so-called resin of the oil absorption 
nature which absorbs and gels the hydrophobic medium which constitutes the dispersion liquid 2 
concerned especially is suitably used as a gelling agent. 

[0038] the bridging object of a low consistency of the polymer which made the oleophilic monomer 
the base unit as resin of this oil absorption nature although not limited to this — or poly 
NORUBONENGOMU to which ring opening polymerization of NORUBONEN was carried out is 
raised. Although various approaches can be considered to gel the dispersion liquid 2 into which a 
porous layer 12 is infiltrated using the resin of the above-mentioned oil absorption nature Apply to 
the front face of a porous layer 12 the solution which contains the resin of oil absorption nature first, 
and after making it sink in into through-hole 12a of the porous layer 12 concerned, heating and 
drying and removing a solvent, dispersion liquid 2 are applied to the front face of the above- 
mentioned porous layer 12. Since the approach of making absorb dispersion liquid 2 and gelling in 
the resin of oil absorption nature with which it sank in into through-hole 12a is easy a process and 
can moreover be certainly filled up with gel in through-hole 12a, it is adopted suitably. 
[0039] The oxygen permselective membrane which film-ized next the oxygen resolvent which 
dissolves the latter oxygen alternatively among two sorts of oxygen permselective membrane of this 
invention in the state of gel is explained. As an oxygen resolvent used by this invention, each various 
compound which dissolves oxygen alternatively as mentioned above is usable. As an example of this 
oxygen resolvent, although not limited to this, a perfluoro-butylamine etc. is raised. 
[0040] A gelling agent is used in order to gel the above-mentioned oxygen resolvent. As a gelling 
agent, although each organic or inorganic conventionally well-known various ingredient is usable, 
especially absorptivity resin is used suitably. In order to film-ize the oxygen resolvent gelled with the 
above-mentioned gelling agent, various approaches can be considered, but while infiltrating a 
porosity supporting lamella and film-izing the gel concerned like the conventional liquid membrane 
raises an oxygen transmission rate, when maintaining membranous reinforcement, it is desirable. 
[0041] As a porosity supporting lamella, what consists of a base film 1 1 and a porous layer 12 
formed in the one side is suitably used so that it may be shown in having illustrated by previous 
oxygen permselective membrane, and the same thing, i.e., drawing 1 . Although various approaches 
can be considered using the above-mentioned porosity supporting lamella 1 to film-ize gel of an 
oxygen resolvent Apply to the front face of a porous layer 12 the solution which contains the resin of 
absorptivity first, and make it sink in into through-hole 12a of the porous layer 12 concerned, and 
after heating and drying and removing a solvent, an oxygen resolvent is supplied to the front face of 
the above-mentioned porous layer 12. Since the approach of making absorb an oxygen resolvent and 
gelling in the resin of absorptivity with which it sank in into through-hole 12a is easy a process and 
can moreover be certainly filled up with gel in through-hole 12a, it is adopted suitably. 
[0042] Although two sorts of oxygen permselective membrane [ each ] of this invention explained 
above can be used in various fields, such as an oxygen permeable membrane, it is especially used 
suitably as oxygen permselective membrane of a cell. Below, the cell of this invention which used 
the above-mentioned oxygen permselective membrane is explained. The configuration of this 
invention is applicable to various cells with the need of using oxygen permselective membrane. 
While preparing the gas diffusion electrode which uses oxygen as an active material along with the 
above-mentioned air introduction hole in the cell container which has in more detail the air 
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introduction hole which leads to the open air, it is applicable to the cell of various methods which 
made oxygen permselective membrane intervene between this gas diffusion electrode and an air 
introduction hole. An air cell and a fuel cell are raised as this cell. 

[0043] The cross section of one example of the air cell as a cell of this invention is shown in drawing 
2 . The cell B of drawing 2 carries out the laminating of the gas diffusion electrode 5, the diaphragm 
6, and negative electrode 7 as the oxygen permselective membrane A, the **** water screen 4, and a 
positive electrode to order from a side- face [ in which the above-mentioned air introduction hole 31a 
was formed in the cell container 3 which prepared air introduction hole 31a which is well-informed 
about the open air in the one side face ] side. In addition, the above-mentioned air introduction hole 
31a is formed, and the cell container 3 consists of a positive-electrode container 31 electrically 
connected with the gas diffusion electrode 5, and a negative electrode 7 and the negative-electrode 
container 32 connected electrically. It is sealed by the insulating gasket 8 between the above- 
mentioned positive-electrode container 31 and the negative-electrode container 32. Moreover, the 
diaphragm 6 has two-layer structure of the 1st and 2nd diaphragms 61 and 62. 
[0044] As oxygen permselective membrane A, one side of two sorts of oxygen permselective 
membrane of this invention mentioned above is used among the above. This oxygen permselective 
membrane A is arranged, where it turned to the air introduction hole 31a side the porous layer 12 
into which dispersion liquid 2 (or gel which made the oxygen resolvent swell) were infiltrated and a 
base film 1 1 is turned to the **** water screen 4 side. The porous PTFE film same with having used 
it by the base film 1 1 as the **** water screen 4 etc. is used. 

[0045] A gas diffusion electrode 5, a diaphragm 6, and a negative electrode 7 are constituted as 
usual. Moreover, as mentioned above, the electrolytic solutions, such as a potassium-hydroxide 
water solution, sink into a diaphragm 6. In addition, it is constituted as usual by the fuel cell. 
[0046] 

[Example] This invention is explained based on an example below. 

0.3g of oxygen transporter which consists of an example 13-methoxy salcomine complex and 4- 
dimethylaminopyridine of equimolar was dissolved in one cc DMSO, the solution was produced, 
with 0.05g (a fatty-acid ethylene oxide addition product, HLB values 13.2-13.5) of nonionic 
surfactants, this solution was added to five cc perfluoropolyether, was written, was **(ed), and 
dispersion liquid were produced. 

[0047] As shown in drawing 1 , after infiltrating these dispersion liquid 2 into the porous layer 12 
(voidage of 40%, thickness of 10 micrometers) made from PTFE which has through-hole 12a of 0.22 
micrometers of a majority of average apertures next, the oxygen permselective membrane A of an 
example 1 was laminating-manufactured by using this porous layer 12 as a base film 1 1. In addition, 
as a base film 1 1 , addition reaction mold silicone rubber is applied to one side of a porous PTFE film 
(the average aperture of 0.1 micrometers, thickness of 50 micrometers), the hardening reaction was 
carried out, the thing in which the dispersion-liquid transparency prevention layer of 60 micrometers 
of thickness was formed was used, and the laminating of the porous layer 12 was carried out on this 
dispersion-liquid transparency prevention layer. 

The oxygen permselective membrane A of an example 2 was manufactured like the example 1 
except having set thickness of example 2 porous layer 12 to 110 micrometers, 
having used it in the example 3 example 1 — the same — after having applied the solution of oil 
absorption nature resin [the trade name "OREOSOBU SL-130" by NIPPON SHOKUBAI Co., Ltd.] 
to the front face of the porous layer 12 with a thickness of 10 micrometers so that it might become 
the thickness of 5 micrometers by the bar coat method, and infiltrating through-hole 12a of a porous 
layer 12 into it, it was made to dry for 5 minutes at 100 degrees C 

[0048] Subsequently, after having supplied the same dispersion liquid 2 as having used it for this 
porous layer 12 in the example 1, making the oil absorption nature resin with which it sank in into 
through-hole 12a absorb and gelling, the oxygen permselective membrane A of an example 3 was 
laminating-manufactured by using this porous layer 12 as the same base film 1 1 as having used it in 
the example 1 . 

having used it in the example 4 example 1 — the same — after having applied the solution of 
absorptivity resin [the trade name "AKUAYUKU" by Sumitomo Seika Chemicals Co., Ltd.] to the 
front face of the porous layer 12 with a thickness of 10 micrometers so that it might become the 



http ://www4. ipdl .ncipi .go j p/cgi-bin/tran_web_cgi_ejj e 6/9/2006 



JP,08-173775,A [DETAILED DESCRIPTION] 



Page 8 of 8 



thickness of 10 micrometers by the bar coat method, and infiltrating through-hole 12a of a porous 
layer 12 into it, it was made to dry for 15 minutes at 70 degrees C 

[0049] Subsequently, this porous layer 12 was immersed for 5 minutes into the 20 cc perfluoro- 
butylamine which is an oxygen resolvent, and after making the perfluoro-butylamine absorb in 
absorptivity resin and gelling it, the oxygen permselective membrane A of an example 4 was 
laminating-manufactured by using this porous layer 12 as the same base film 1 1 as having used it in 
the example 1 . The eel for measurement is equipped with the oxygen permselective membrane A of 
each above-mentioned example, and they are the temperature of 25 degrees C, and the pressure of 
1.2kg/cm2 to the porous layer 12 side. When air was supplied, the gas chromatography analyzed the 
presentation of the gas penetrated to the base film 1 1 side of the oxygen permselective membrane A 
concerned. 

[0050] And from the analysis result, the separation factor alpha (02/C02) of the oxygen to the 
separation factor alpha (02/H20) and carbon dioxide of oxygen to transmission rate [ of oxygen ] Q 
(02) [cm3 / cm2, and sec-cmHg] and a steam was computed. A result is shown in Table 1 . 
[0051] 
[Table 1] 





Q(0 2 ) 


a (0 S /H,0) 


a(0»/CO±) 


mmmi 


5X1 0"' 


1 2 


1 1 




20x 1 0" 4 


2 0 


1 8 


mmms 


8X1 0"* 


8 


7 




7xi 0~* 


1 0 


1 9 



[0052] It included in the carbon button mold air cell (the diameter of 1 1 .6mm, height of 5.4mm, R44 
size) which shows the oxygen permselective membrane A manufactured in the example 5 example 1 
to drawing 2 . And when the load of 1 5kohm was connected to the above-mentioned carbon button 
mold air cell under conditions of the temperature of 20 degrees C, and 70% of relative humidity and 
continuous discharge was performed, as a continuous line showed, compared with the case (a 
drawing destructive line shows) where the oxygen permselective membrane A is not incorporated, 
reinforcement was able to be carried out to drawing 3 about twice. 
[0053] 

[Effect of the Invention] As mentioned above, as explained in full detail, the oxygen permselective 
membrane of this invention can also prevent more certainly receipts and payments of a steam, and 
invasion of a carbon dioxide while it is excellent in the capacity to make oxygen penetrate 
alternatively. Therefore, many properties stabilize and are long lasting while the cell of this invention 
using the above-mentioned oxygen permselective membrane is excellent in the discharge engine 
performance, and it can be especially equal to prolonged use and storage. 
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* NOTICES * 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing an example of the structure of the oxygen permselective 
membrane of this invention. 

[Drawing 2] It is the sectional view using the above-mentioned oxygen permselective membrane 
showing an example of the structure of the cell of this invention. 

[Drawing 3] It is the graph which shows the measurement result of the life of the cell manufactured 

in the example 5 of this invention. 

[Description of Notations] 

A Oxygen permselective membrane 

1 Porosity Supporting Lamella 

2 Dispersion Liquid 
B Cell 

3 Cell Container 

3 1 Air Introduction Hole 
5 Gas Diffusion Electrode 
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[Drawing 1] 
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